Evidence for the presence of somatic mitochondrial DNA mutations in right atrial appendage tissues of coronary artery disease patients.
Coronary artery disease (CAD) is a multifactorial disease with the underlying involvement of environment, life style and nuclear genetics. However, the role of extranuclear genetic material in terms of somatically acquired mutations in mitochondrial tRNA and protein coding genes in the initiation or progression of CAD is not well defined. Hence, in the present study, right atrial appendage tissues and matched blood samples of 150 CAD patients were screened for mutations in nucleotide regions encompassing the Cytochrome c oxidase subunit II (MT-CO2), tRNA lysine (MT-TK), ATP synthase F0 subunit 8 (MT-ATP8) and Cytochrome b (MT-CYB) genes of mitochondrial DNA. We have found 9 different somatic mutations in 6 % of the CAD patients. Out of these mutations, 4 each were localized in MT-TK gene (T8324A, A8326G, A8331G and A8344G) and MT-CYB genes (T15062C, C15238A, T15378G and C15491G) in addition to one mutation in non-coding region 7 (A8270T) of mitochondrial genome. In addition, we noticed that majority (85.3 %) of CAD patients showed double repeats of germ-line "CCCCCTCTA" intergenic sequence between MT-CO2 and MT-TK genes. Our in-silico investigations of missense mutations revealed that they may alter the free energy and stability of polypeptide chains of MT-CYB protein of complex III of mitochondrial respiratory chain. Based on our study findings, we hypothesize that the somatically acquired variations in MT-TK and MT-CYB genes may negatively impact the energy metabolism of cardiomyocytes in right atrial appendage tissues and contribute in the cardiac dysfunction among CAD patients. In conclusion, our findings may be likely to have potential implications in understanding the disease pathophysiology, diagnosis as well as for the better therapeutic management of CAD patients.